, respectively) and total flavonoids of leaves (0.10 and 0.12%, respectively) were obtained in 1.5 L.ha -1 humiforte. In other way, the content of N, P, K, Fe, Zn, Cu, Mnand Ca was increased with application of bio-stimulators. CONCLUSIONS: Treatment of 1.5 L.ha -1 Humiforte and kadostim in respect of morphological traits and 1.5 L.ha -1 fosnutren, aminolforte and kadostim in regard to phytochemical traits were the best treatments which could be due to existence of amino acid compounds and macro-nutrients of N, P and K in their formulations.
INTRODUCTION
Pot marigold (Calendula officinalis L.) from Compositae family is indigenous to central, eastern and southern Europe. It is cultivated commonly in North America, Balkans, Eastern Europe, Germany and India. This plant has a long history of usage as anti-inflammatory, antitumor, antioxidant, antibacterial, anti-HIV, anti-ulcer, antigenotoxic, chemoprotective and antiseptic properties (1 play an important role in human health by combating damage caused by oxidizing agents (2, 3) .
Bio-stimulators as biological substances stimulate metabolism and metabolic processes to increase plants yield. These compounds such as commercial formulations of aminolforte, kadostim, fosnutren and humiforte have the basis of amino acid and they improve quantitative and qualitative growth (4) . Micro and macro elements existing in bio-stimulators formulations play an important role in promoting the growth and production of plants. Micro elements participate in most of the enzymatic reactions and they also play a role indirectly through the synthesis of several growth regulators. The beneficial effects of these elements were reported by several authors, such as El-Kady, spraying Zn, Mn, Cu and Fe on sunflower plants (5, 6) . Mandal et al. (2007) emphasized to increase of biochemical components in response to growth regulators on tea plants (7) .
The objectives of this study were to investigate the foliar application effects of bio-stimulators on morphological and phytochemical traits of Calendula officinalis L.
MATERIALS AND METHODS
To investigate the effects of bio-stimulators on growth and phytochemical traits of Calendula officinalis L., a field experiment was conducted at Medicinal Plants Institute (MPI) DW) in the leaves. The content of flavonoids in the examined plant extracts was determined using spectrophotometric method (8) . The sample contained 1 ml of methanol solution of the extract in the concentration of 1 mg.ml -1 and 1 ml of 2% AlCl3 solution dissolved in methanol. The samples were incubated for an hour at room temperature. The absorbance was determined using spectrophotometer at λmax = 415 nm. The samples were prepared in triplicate for each analysis and the mean value of absorbance was obtained. The same procedure was repeated for the standard solution of rutin and the calibration line was construed. Based on the measured absorbance, the concentration of flavonoids was read (mg.ml -1 ) on the calibration line; then, the content of flavonoids in extracts was expressed in terms of rutin equivalent (mg of RU.g -1 of extract) (9) . Total soluble sugars were determined in the methanolic extract by using the phenol-sulphoric method according to Dubois et al., 1966 (10) . Nitrogen, phosphorus, potassium and micro elements of Fe, Zn, Cu, Mn and Ca were determined in dried leaves according to Wahing et al. 1989 , Chapman and Pratt, 1961 and Garcia et al. 2009 . Combined analysis of the results for the growing seasons was done using the SPSS software (ver. 17) , and means in the results were compared using the Fisher's protected Least Significant Differences (LSD) test.
RESULTS
According to the results of combined analysis of variance, the effect of year was significant on all of the morphological and phytochemical parameters and elements content of Calendula officinalis L. The foliar application effect of biostimulators was significant on total dry weight, total flavonoids of leaves and K, Fe and Ca content of leaves in both experimental years.
Only in 2011 year, it was also significant on other parameters such as capitula and leaves dry weight, total flavonoids of capitula, total carbohydrate of leaves and capitula and elements contents of N, P, Zn, Cu and Mn (Table 2) . In relation to the mean comparisons in the first growth season (2011), the highest value of capitula dry weight, leaves dry weight, total dry weight, total carbohydrates of capitula, and total flavonoids of leaves was obtained in treatment of 1.5 L.ha -1 humiforte (H 2 ). The Maximum amount of total carbohydrates, phosphorous and potassium of leaves was related to treatment of 1.5 L.ha (Table 3) . With consideration of mean comparisons in the second growth season (2012), the highest amount of total dry weight, total flavonoids of leaves, and content of potassium was attained by 1.5 L.ha -1 humiforte (H 2 ), while the most content of iron and calcium was observed in treatment of 75 kg.ha -1 chemical complete fertilizer (Table 3 ). The lowest total dry weight and content of potassium in treatment of control (C), total flavonoids of leaves in 1.5 L.ha -1 aminolforte (A 2 ) was obtained. Also, content of iron and calcium at 1.5 and 0.75 L.ha -1 kadostim was reduced to the lowest amount, respectively (Table 3) . (23) . Thon et al. (1981) showed that amino acids supply sources of nitrogen for plant cells that can be absorbed more quickly than inorganic nitrogen by cells (16) . In year of 2011, treatment of 1.5 L.ha -1 humiforte caused increase in yield of leaves dry weight to 29.04%. According to the results of Celik and katkat (2007) experiment, application of macro elements (existed in humiforte formulation) had positive effect on leaves and roots dry weight of Zea mays (17) . Poly amines have fundamental role in control of cell cycle, cell division, morphogenesis in phytochrome, plant hormone and plant senescence in response to environmental stresses and they increase yield (18, 19) . Amino acids are the precursor of polyamines that are essential in the regulation of plant growth and development (47, 48) . Polyamines also act as signal molecules to regulate gene activity related to cellular N metabolism and the metabolism of several amino acids such as proline, arginine,γ-aminobutyric acid (GABA), ornithine, and glutamic acid, all of which play important roles in plant responses to higher N exposure (49, 50, 51) . In consideration of mean comparisons in two years, the most total dry weight was observed in plants treated by 1.5 L.ha (20, 21, 22) . It is recently reported that application of amino acids increased growth and yield of tomato cultivars (24, 25) . Maybe the positive effect of amino acids is because of the intercellular function as an osmotic adapter (26) . Because they are so soluble in water and they increase concentration of osmotic compounds in cells. Treated plants with amino acid compounds showed an increase in carbohydrates and flavonoids content of leaves and capitula compared to control treatment in 2011 in contrast to 2012. The reason for that can be the more environmental stresses in 2011 and this leads to more synthesis of secondary metabolites like flavonoids (52, 53) . According to the results of Refaat and Naghib (1998), application of amino acids on Capsicum annum L. leaves, increased carbohydrates in these plants. Maybe increasing effect of amino acids is related to their effect on the biosynthesis of chlorophyll molecules that influences the content of total carbohydrates. It is reported that succinyl-CoA (one of the metabolites of Krebs cycle) and amino acid of glycine stimulate the biosynthesis pathway of Trakia Journal of Sciences, Vol. 13, № 1, 2015 chlorophyll (27, 28) (29) . Treatment of arginine on Vigna radiata L. increased content of soluble sugar, poly saccharids, total carbohydrates, proline, total amino acids and protein content of vigna seeds in irrigation with saline and no saline water (30) .
In first year, the most content of nitrogen was obtained in foliar application of 1.5 L.ha -1 fosnutren. As results of Abdul Qados (2010), application of amino acids on seeds and leaves of Vigna radiata L. increased content of nitrogen and dry weight of leaves (30) . Amino acids possibly increase activities of metabolic pathways in plants and plants yield will improve by increasing efficiency of roots in absorption of macronutrients from soil (56) . Fosnutren treatment has two elements of nitrogen and phosphorous in its compound that maybe the reason for high content of nitrogen is synergistic effect of these two elements on each other (31) and so existence of lowest amount of phosphorous can increase amount of nitrogen in leaves. Phosphorous content in leaves reached the highest amount in plants treated by 1.5 L.ha (35) . Humiforte and kadostim have macro element of potassium in their formulation and this is the reason for high amount of this element in leaves in two years. In deed the result for higher amount of this element in second year may be the climate conditions, as in second year, lower temperature and higher amount of rainfall forces the plant to conserve higher content of potassium in its vegetative parts, while in first year effect of amino acid compounds was more significant in lower amount of potassium because of more stresses. Potassium is known as one of important nutritional elements that effects yield and quality of grains and fruits. This nutritional element plays a fundamental role in growth and metabolism (36) . Also it activates enzymes and acts as an osmotic adaptor for keeping turgid pressure. This element adopts opening and closing of stomata and anion charges (37, 38) . (54, 55) . Application of excessive amount of potassium (main element in kadostim) causes inhibition of iron absorption and may improve chlorosis of iron (39) . Urrestarazu et al. (1994) reported that plants absorb potassium more than iron and excessive amounts of potassium inhibits absorption and translocation of iron in plants and it leads to lack of iron (40) . Recent studies showed that while symptoms of chlorosis are appeared high amount of potassium will be found in chlorotic plant samples (41, 17) . In deed maybe application of 75 kg.ha -1 chemical complete fertilizer in soil decreases pH in rhizosphere and it causes more uptake of Fe element in plant (46) . Foliar application of aminolforte with concentration of 1.5 L.ha existence of macro element of N in this formulation and synergistic effect between N and Cu. In spite of existence of phospurous in this formulation that has antagonistic effect with Cu, due to higher content of N and more effective amino acids applied at 1.5 L.ha -1 fosnutren the synergistic effect is dominant (31 (30, 42) . The lowest amount of this element was reached in 0.75 L.ha -1 kadostim in both years and this result can be because of antagonistic effect of potassium (an element in kadostim formulation) and calcium on each other in this compound (31) .
CONCLUSION
According to these results, bio-stimulators with formulation of amino acids caused improve in the morphological and phytochemical traits and amount of mineral elements in Calendula officinalis L. as a medicinal plants. Also, the bio-stimulators includings humiforte, kadostim and aminolforte could be recommended to improve growth and phytochemical parameters of C. officinalis in environmental stress conditions. These results can be due to existence of amino acids and macro elements of N, P and K in these compounds.
